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Egg sizes of nine passerine bird speciesin a subalpine birch forest,

Swedish Lapland

ANDERS ENEMAR & OLA ARHEIMER

Egg measurements together with calculated volumes are
presented for nine passerine species (Prunella modularis,
Luscinia svecica, Phoenicurus phoenicurus, Turdus pila-
ris, Turdus philomelos, Turdus iliacus, Phylloscopus tro-
chilus, Fringilla montifringilla, and Carduelis flammea),
breeding in rich subalpine birch forests on a south-faced
mountain slopein southern Swedish Lapland. Therewere
no clear regional size trends in comparisons with egg
collectionsfrom other partsof Europe. Therewasasignif-
icant increase in egg size in the latter part of the laying
sequence. The ultimate egg isfrom 2.1% (F. montifringil-
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la) to 6.5% (Ph. trochilus) larger than the mean of the
clutch. According to severa years measurements of T.
pilaris and T. iliacus eggs there was no significant size
variation between seasons. This constancy together with
therelatively large egg sizesmight beaconsequenceof the
productive breeding habitat of the study area.
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Introduction

Information on egg sizesin birds started to accumu-
|atewhen egg collectionswere established by muse-
ums and private collectors. Egg collections may
serve as an important source of information for
descriptionsin handbooks and for analyses of vari-
ous scientific problems (e.g. Svensson 1978). Dur-
ing thelast few decades egg sizeshave been usedin
investigations of problemsrelated to breeding biol-
ogy. The egg size has then proved to be important,
showing a considerable inter- aswell asintraclutch
variation. This variation may depend on the quality
of the egg-laying female and a number of environ-
mental factors. Thelatter create problemswhen data
from different populations and regions are com-
pared and analysed. Frequently information about
the number of clutches, the frequency of repeat or
secondary clutches, thetimeof theseason, andsoon,
is faulty or lacking. Regional trends in clutch size
were discovered long ago (cf. Lack 1968), but the
corresponding knowledgeregarding egg dimensions
isstill scanty. Some relevant datawill bereferred to
in the following.

This report presents egg size and egg size varia-
tion of nine passerine bird species inhabiting sub-
alpine birch forest in Swedish Lapland. The meas-
urementsweresuccessively obtainedinthe LUVRE
project, along-term project primarily aimed at other
problems than those related to egg size variation.

Study area and methods

Theinvestigated bird popul ationsbreedinthesouth-
ern part of Swedish Lapland on the south-facing
slopes of the mountains of Gaisatjakke and Valle.
The habitat is mountain birch forests, mostly of a
rich type "meadow birch forest”. Locally this may
turn into aless rich heath vegetation, especialy in
the upper parts. The area of the field work extends
from the stream of Raurgjukke in the west to the
stream of Karsbéckenintheeast. Itisborderedinthe
south by the Lake Stor-Tjultrésket and the river
Tjulén. Theposition of theareaisapproximately 65°
58—-65°59" N, 15° 58'-16° 8" E, with an dtitude of
540 to 720 m asl. A small village, Ammarnas,
borders on the south-eastern corner of the area. We



Table 1. Egg measurements (mm), mean + SD. First line of each species = mean of al single eggs; second line =

mean of clutch means.

Aggmétteni mm, medelvarden + SD. Forstaraden for varjeart = medelvardefor deenskilda dggen; andraraden

= medelvarde for kullarnas medelvarden.

Species n Length C.V. Range Breadth C.V. Range
Art Langd Spridning Bredd Spridning
Prunella 39 20.2+1.09 5.4 18.2-22.3 15.0+0.46 31 14.0-15.6
modularis 8 20.2+1.11 55 15.0+0.47 31

Luscinia 50 19.5+0.74 3.8 17.8-20.6 14.5+0.26 18 13.8-15.0
svecica 9 19.5+0.69 3.6 14.5+0.21 14

Phoenicurus 66 18.7+0.90 4.8 16.4-20.8 14.1+0.36 2.6 13.4-148
phoenicurus 10 18.7+0.88 4.6 14.1+0.32 2.3

Turdus 232 29.8+0.97 3.3 25.3-33.8 21.2+0.66 31 19.4-22.8
pilaris 0 29.8+1.10 3.7 21.2+0.63 3.0

Turdus 120 28.5+1.45 5.1 23.1-31.4 20.8+0.75 36 18.5-23.0
philomelos 23 28.5+1.27 45 20.8+0.73 35

Turdus 899 26.4+1.24 4.7 21.9-30.4 19.2+0.57 3.0 17.0-20.8
iliacus 157 26.4+1.07 4.0 19.2+0.66 34

Phylloscopus 63 16.0+0.59 3.7 15.0-17.8 12.3+0.44 3.6 11.5-13.1
trochilus 11 16.0£0.55 34 12.3+0.41 34

Fringilla 87 20.1+0.88 4.4 17.6-22.0 14.8+0.65 4.4 13.4-16.4
montifringilla 14 20.1+0.80 4.0 14.8+0.61 4.1

Carduelis 50 16.6+0.97 58 14.7-18.4 12.5+0.44 35 11.5-134
flammea 10 16.6+0.76 4.6 12.5+0.39 32

often use this namein the following when referring
to the study area.

We measured eggs either directly in the field, as
for most thrush clutches, or on dightly enlarged
photographsof transi[luminated clutchesof thesmall-
er species (Enemar & Arheimer 1989). We used
dliding callipersthat allowed readingsto the nearest
0.1 or 0.05 mm. The enlarged measurements were
scaled down using acorrection factor from eggsthat
had been measured both in the field and on photo-
graphs (Enemar 1997). We calculated volumes ac-
cording to Hoyt (1979). In order to establish the
laying order weinspected anumber of clutcheseach
day and marked new eggs. We measured thrush eggs
in 1971-1974, 1997, and 1998; and photographed
the clutches of the remaining speciesin 1981-1985,
1989,1990, and 1992. The statistical testsweuseare

al parametric and two-tailed: two-sample t-tests,
ANOVA, and regression (Bonnier & Tedin 1940).

Results

Thelengthsand breadthsof theeggsarepresentedin
Table 1 as the mean of all eggs and the mean of the
clutch means. The former is normally used in older
investigations and often cited in handbooks. With
few exceptions, useful information on dispersion
from the mean, like standard deviation, is lacking.
The maximum and minimum values (range) are
giveninstead, andtofacilitatecomparisonswethere-
fore included also ranges in Table 1. However,
statistical testing requires that samples are inde-
pendent, meaning that only meansof clutchescan be
used in comparisons. The two kinds of mean hardly



Table 2. Calculated egg volumes, cm® , mean + SD
of clutch means. n = number of clutches.

Ber &knade aggvolymer, medelvarde av kullarnas
medelvarden. n = antal kullar.

Species n Mean volume
Art Medelvolym
Prunella modularis 8 2.32+0.242
Luscinia svecica 9 2.08+0.107
Phoenicurus phoenicurus 10 1.88+0.151
Turdus pilaris 90 6.87+0.566
Turdus philomelos 23 6.31+0.604
Turdusiliacus 157 4.97+0.356
Phylloscopus trochilus 11 1.24+0.081
Fringilla montifringilla 14 2.28+0.263
Carduelis flammea 10 1.32+0.109

differedin our samples(Table 1). Ontheother hand,
the standard deviations of the single egg means
exceeded those of the clutch meansin 15 out of 18
comparisons. Thecal culated egg volumesareshown
in Table 2.

Theeggsizevariationinrelationto the position of
the egg in the laying sequence was investigated in
the clutches with marked eggs. The result is shown
in Figure 1 which shows percentage deviation from

the clutch means. The number of eggs compared in
each position in the laying order may differ because
some clutches were not followed from the first egg
and some clutches were not visited every day. The
sequence-dependent variation in the egg size was
tested with parametric regression analysis.

Theparametersof theregressionlinesare present-
edinTable 3. Egg sizein general increasesfrom the
firsttothelastlaid egg. Themeanrelativesizesof the
last laid eggs are shown in Table 4.

Comparisons

Theinformationonegg sizesfrom other populations
and regions varies in quality, and the comparisons
may not permit detailed analyses and firm conclu-
sions. The data from populations outside Swedish
Lapland areprimarily fromthereviewsintheHand-
buch der Vogel Mitteleuropas (Glutz von Blotzheim
& Bauer 1985 —1997). Other handbooks have &l so
been used (Rosenius 1926-1929, Witherby et al.
1948, Haftorn 1971, Cramp 1988, 1992, Cramp &
Perrins 1994). In addition we used the following
oological handbooks: Rey (1912), Verheyen (1967),
Makatsch (1976), and Schonwetter (1979, 1984).
Therearefew investigations on the variation of egg
sizes dealing with the speciesin this study.

Table 3. The slope (b) and regression coefficients (r) of the regression lines of egg size, expressed as percentage
of clutch mean, upon position in the laying sequence. N = clutch size, n = number of eggs.

Provning av sambandet mellan aggets storlek, uttryckt i procent av medelvardet for kullen, och &ggets plats i
varpféljden. b = medelGkningen av procenttalet fr&n agg till &gg i varpordningen, r = ett matt pa styrkan i
sambandet, p= maximala sannolikheten for att Slumpen kan ha or sakat storleksokningeni vérpfoljden (n.s. = icke

signifikant). N = kullstorlek, n = antal agg.

Species Art N n r B p<
Prunella modularis 5 25 0.66 175 0.001
Luscinia svecica 5 25 0.60 1.66 0.01
6 54 0.25 0.47 n.s.
Phoenicurus phoenicurus 6 25 0.43 1.06 0.05
7 80 0.29 0.50 0.01
Turdus pilaris 6 74 0.74 2.05 0.001
5 67 0.46 161 0.001
Turdusiliacus 5 26 0.76 2.75 0.001
6 31 0.57 2.63 0.001
Phylloscopus trochilus 6 42 0.39 1.59 0.001
7 30 0.57 154 0.01
Fringilla montifringilla 5 10 0.75 150 0.02
6 35 044 0.79 0.01
Carduelis flammea 7 44 0.61 2.09 0.001
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Figure 1. Dia-
grams showing
theincreaseof the
mean egg volume
with the position
in the laying se-
guence. Volumes
are expressed as
percentagesof the
clutch mean. The
statistical analy-
ses of the regres-
sionlines(notin-
cluded in the dia-
grams) are found
in Table 3. Num-
ber of eggsof each
position is given
only when not all
clutchesareinclu-
ded.

Diagram som vi-
sar hur &ggstor-
leken (uttryckt i
procent av med-
elstorleken i kul-
len) okar i varp-
foljden. SAkerhe-
teni dennadkning
har provatsi Ta-
bell 3. Antalet &gg
star angivet nar
det & mindre an
antalettillgangli-
ga kullar.



Table4. Therelative size (calculated volume) of thelast |aid egg asapercentage of the mean egg size of theclutch.

Relativa storleken (beréknad volym) av det sist varpta égget i procent av éaggens medelvolymi kullen.

Species Art Clutch size Number of eggs %
Kullstorlek Antal 4gg

Prunella modularis 56 8 103.3+3.76
Luscinia svecica 56 14 102.6+2.57
Phoenicurus phoenicurus 67 18 103.3+3.38
Turdus pilaris 56 46 104.8+4.78
Turdus philomelos 56 16 103.1+3.95
Turdusiliacus 4-7 50 105.0+3.74
Phylloscopus trochilus 67 16 106.5+4.02
Fringilla montifringilla 5-7 13 102.1+4.43
Carduelis flammea 56 14 106.4+3.84

Dunnock Prunella modularis.

The average egg length and breadth seem to be
somewhat shorter in Central Europe than in Lap-
land. Thisissupported also by therangevalues. The
differenceisabout 0.3to 1.1 mmand 0.1to 0.6 mm
for the length and breadth, respectively. The meas-
urementsgiven by Rosenius (1926) are also smaller
than ours, possibly because Rosenius™ collection
comeslargely from more southern parts of Sweden.
The egg volume increases in the latter part of the
laying sequence with the final egg about 3% larger
than the mean of the clutch. Slagsvold et al. (1984)
report a corresponding figure of 1.3 % for two
Norwegian clutches.

Bluethroat Luscinia svecica.

Thedimensionsof 62 Swedisheggs(Rosenius1926),
71 Norwegian eggs (Haftorn 1971), 59 eggs from
Kilpigérvi in northernmost Finland (about 69° N,
21° E) (Jarvinen & Pryl 1980) and 21 eggs from
“Lappland” (Makatsch 1976) aresmaller thaninthis
study. The mean of all eggsin the Finnish sampleis
0.48 mm shorter in length and 0.28 mm in breadth
thantheeggsfromAmmarnas. Thesedifferencesare
probably not significant (see Discussion). A collec-
tion of 133 eggs from Sweden, of unknown local
origin, are also small with a mean length of only
18.59 mm and breadth of 14.14 mm (Makatsch
1976, ref. to Jern & Rauer). The figures given by
Schoénwetter (1979) are of the same magnitude.
Even smaller are 39 "lapplandische Exemplare’
with means of 18.23 mm (length) and 13.77 mm
(breadth) (Rey 1912). The size appears to increase
within the clutch from the first to the last egg,
although significantly only in the 5-egg clutches

(Table 3). The ultimate egg exceeded the clutch
mean by 2 — 3 % (5- and 6-egg clutches pooled)
(Table 4).

Redstart Phoenicurus phoenicurus.

The breadth means of single eggs of large samples
from England, Germany, Belgium, Czechoslovakia,
Norway and Finland are all less than 14.0 mm, and
s0 isthe breadth reported by Rosenius (1926-1929)
based on 78 eggs probably from southern Sweden.
The mean breadth of 218 eggs from Central Europe
is 14.13 mm (Makatsch 1976), i. e. the same as at
Ammarnas. The egg lengths give a bewildering
picture. They conform with our samplein England,
Germany and Czechoslovakia, are somewhat small-
er in Belgium and Finland but larger in Norway
(19.03 mm, n=36).

The regional variation of the egg size has previ-
ously been analysed by Ojanen et al. (1978). They
concludethat eggsareshorter in Scandinaviathanin
Central Europe. The samples from Norway (36
eggs) and Swedish Lapland (66) deviate from this
pattern. These samples are small compared to the
Finnish one (200), so the conclusion of Ojanenetal.
(1978) might still be correct. Jarvinen (1991) calcu-
lated the mean egg volume of 94 clutches at Kilpis-
jarvi in northern Finland using a species specific
formuladerived by Ojanen et al. (1978). He reports
ameanvolumeof 1.76 + 0.13cm?, whichislessthan
the calculated volume, 1.81 + 0.15 cm?, of the ten
clutchesin our study. Thissmall difference, howev-
er, isnot statistically significant (t=1.014).

Within clutches the size increased in the second
half of the laying sequence (Table 1, Figure 1). The
mean size of the final egg is 3.3% larger than the



clutchmean (Table4). The corresponding valuesfor
Finnish Lapland were 1.8% in ten clutches with 5—
8 eggs and 3.1% in four 7-egg clutches (Jéarvinen
1991). Ojanenetal. (1981), ontheother hand, report
a decrease of 0.2% in four clutchesin central Fin-
land. Insomespeciestheultimateeggissmaller than
the clutch mean (Slagsvold et a. 1984), but appar-
ently thisis not the case in the redstart.

Fieldfare Turdus pilaris

Theegg measurementsfrom Norway (Haftorn 1971)
and Switzerland (Haas 1980) are approximeately the
same as at Ammarnas. The lengths and breadths in
Rosenius' collection from Sweden are 1.2 and 0.6
mm shorter, respectively. Thirteen clutches meas-
ured near Kristinehamn in southern Sweden (59° 20°
N, 14° E) agree with Rosenius' measurements, with
amean length of 28.8 + 1.27 mm and breadth of 20.8
+ 0.69 mm (unpublished data). Both these samples
are significantly smaller than the values in Table 1
(t=2.705, p<0.01 and t=2.119, p<0.05, respectively),
while larger eggs are reported from Czechoslovakia
(Hudec 1983). On the other hand, the mean egg
length in Bayern, south Germany, is only 27.8 mm
(Hohlt 1957). Apparently it isimpossible to discern
aconsistent regional trend in egg size.

Mean egg volume of 64 Norwegian clutches is
6.79 + 0.72 cm? (Slagsvold 1982), similar to that in
Table 2 (t=0.793). However, the egg volumes of the
above-mentioned population in southern Sweden
are significantly smaller (6.39 £ 0.66 cm?, t=2.487,
p<0.02). Thevolumeincreasesvery clearly fromthe
first to the last egg in the clutch (Table 3, Figure 1)
with arelatively large last laid egg (Table 4). The
latter isdlightly larger thanthelast eggin 61 Norwe-
gianclutches, 103.86+ 3.93% (Slagsvold 1982), but
the difference is not significant (t=1.224). The first
laid eggsareremarkably small, their volumesbeing
on average only 94.07 + 4.74% (n=30) of the clutch
mean.

The egg size seemsto be rather stable over years
a Ammarnés since the clutch means did not differ
between four investigated years (Table 4). Strictly,
data from successive years will not be statistically
independent because some females will return and
breed again in the same area (cf. Nager & Zandt
1994). We do not consider thisto beaproblem since
few of the ringed adult birds have returned to our
study area (unpublished data).

Themean egg volumesdid not differ significantly
between the 5- and 6-egg clutches (6.87 + 0.61 cm?®,
n=22, and 6.8 + 0.51 cm® , n=46, t=0.51). Otto

(1979) found no difference in egg weights between
the same clutch sizes in the Bergen area, western
Norway.

Song Thrush Turdus philomel os.

Themeasurementsfrom anumber of Central Europe-
an countries, England and Norway indicate that the
eggs are long in Swedish Lapland, as all reported
length figures from outside Lapland are less than 28
mm. The difference isabout 1 mm. Thistendency is
not found in the breadth measurements. The lowest
values are again found in Rosenius” Swedish collec-
tion (mean length of 79 eggs was 25.71 mm and
breadth 19.96 mm). The position in the laying se-
quence was not determined for many enough eggsto
give a reliable picture of the intraclutch variation.
However, the mean volume of the last laid eggs is
larger than the mean of the clutch (Table 4). Pikula
(1971) found that the egg weights increased in the
laying order in Czechoslovakia (last egg about 104%
of the clutch mean (our calculation)). Therefore, itis
probablethat thepattern of theintraclutchvariationis
about the same asat Ammarnésin Swedish Lapland.

Redwing Turdusiliacus.

The mean length and breadth of 78 Norwegian eggs
(Haftorn 1971) aswell as of seven clutches at Kris-
tinehamn, southern Sweden (unpublished data), do
not differ from thosein Table 1. The eggs of Rosen-
ius” collection are smaller with a mean length and
breadth of only 25.63 mm and 18.26 mm, respec-
tively. Thisis close to the 25.8 mm and 18.7 mm
reported by Rey (1912) in 50 " lappl &ndische Exem-
plare”. Themeanvolume(Table?2) isthesameasthat
of eleven 5- and 6-egg clutchesin Norway (Slags-
vold et al. 1984). The dimensions of the eggs do not
vary much between seasons (Table 4) and only the
changes in the mean length are significant.

The regression lines show that the average in-
crease in egg size in the laying sequence are the
highest among those presented in Table 3. The size
of thelast laid egg (Table 4) issimilar to the 105.5%
(n=11) of the clutch mean found by Slagsvold et al.
(1984). Themean size of thefirst laid egg issurpris-
ingly small (90.3 + 0.87% of the clutch mean), i.e.
even smaller than that of T. pilaris (Figure 1).

Willow Warbler Phylloscopus trochilus.

In the Central European subspecies trochilus, the
mean egg lengthsare on average 1 to 0.5 mm shorter



than those of our northern acredula-population. An
exceptionisthe 15.8 mm mentioned by Schénwetter
(1979) who also states that there occurs no signifi-
cant racia variation. Thisconclusionissupported by
the mean length of only 15.6 mm of 70 eggs of the
Norwegian acredula-popul ation (Haftorn 1971). On
the other hand, Witherby et al. (1948) present an egg
lengthof 16.1 mm (mean of 27 eggs) ascharacteristic
of that subspecies. Within clutches, egg sizeincreas-
esinthelaying sequenceespecialyinlast half (Table
3, Figure 1) with avery large final egg (Table 4).

Brambling Fringilla montifringilla.

The eggs at Ammarnas seem to be 0.5 mm longer
than 155 eggsfrom Norway and 665 eggs mentioned
by Schonwetter (1979). The 256 eggs of Rosenius’
collection are small with a mean of only 19.3 mm
which is close to the values of 62 and 83 eggs from
"Lappland” reported by Rey (1912) and Makatsch
(1976), respectively. The egg breadth in Table 1 is
only 0.1 to 0.3 mm larger compared to the collec-
tionsreferredtoabove. Thesizeof theeggsincreases
in the laying sequence (Table 3, Figure 1).

Redpoll Carduelis flammea.

Our measurements do not differ much from those
givenby Rey (1912), Haftorn (1971) and Schonwet-
ter (1984). Even Rosenius” collection presentsmean
valuescomparablewith thoseat Ammarnés but with
adlightly larger length (16.8 mm, mean of 109 eggs).
TheRedpoll isinthisrespect unique among thenine
species of this investigation. The intraclutch in-
crease in egg size is evident from first to last egg
(Table 3, Figure 1).

Discussion

The species survey above shows that eggs from
Ammarnas frequently are larger than those from
Central Europe. Thisappliesto both of themeasured
dimensions, although most often to length measure-
ments. This relation is expected, as egg breadth
varieslessthan length (e.g. Ojanen et a. 1978 with
references). Most differenceshavenot been possible
to test statistically due to lack of information on
clutch means. In some cases single egg means have
been presented in the literature but these can not be
used sinceeggsfrom onefemal earenot independent
samples. Furthermore, such pseudoreplication will
inflate sample sizes and exaggerate the chance for

significant results. Theseshortcomingstogether with
ageneral overview of the egg sizes of the different
populations, referred to above, mean that it is not
possible to discern any consistent regional trends.

The measurements presented by Rosenius (1926)
are smaller than those a¢ Ammarnés. This could
either depend on regional or local differences be-
tween populations within Sweden or differencesin
measuring technique. It is unlikely for several rea-
sons that our technique with photos of transillumi-
nated eggs would overestimate size. First, the sizes
of the eggs of the three thrush species at Ammarnés
all exceed those of Rosenius’ collection, and we
measured these directly on fresh eggs in the field.
Moreover, the photo measurements of the Redpoll
eggs at Ammarnas coincide with eggs of other sam-
plesincluding that of Rosenius. Thereisprobably no
reason, so far, to doubt that the tendency of the egg
sizes at Ammarnés to be larger than those of many
other populationsisreal.

The large size of the eggs at Ammarnas and the
constancy of means between years (Table 5) might
beexplained by that themeasurementsat Ammarnas
were taken in avery productive habitat, productive
meadow birch forest on a south-faced mountain
slope. Itiswell known that anumber of environmen-
tal factors, likefood avail ability, affect egg sizes. For
example, the biomass of lumbricidsin the breeding
area is positively correlated with egg size in the
Fieldfare (Otto 1979). The access to food, such as
insects and other invertebrates, often increaseswith
the temperature, which is higher on the south-faced
slopes compared to |ess sun-exposed surroundings.

Egg sizesin the laying sequence increased in all
nine investigated species (Table 3). The increase
wastwoto eight per cent fromthesmallest egg early
in the sequence to the largest one, most often the
ultimateor penultimateegg (Figurel, Table2). Eggs
of small and large size could be found in most
positionsin the sequence, athough most eggsinthe
latter half show a good agreement between laying
and size orders. Severa scientists have suggested
that thereis an adaptive value of thissize difference
in that it might decrease the effect of hatching
asynchrony. Asynchronous hatching is still under
intensive study (cf. reviews by Slagsvold & Lifjeld
1989, Magrath 1990, Stoleson & Beissinger 1995).
Larger eggs are assumed to enhance the survival of
theyoungest chickswhen hatchingisasynchronous.
Such hatching, as manifested by the preceding de-
velopmental asynchrony, iscommon among passer-
ines in the Ammarnas area (Enemar & Arheimer
1989).



Table 5. The egg dimensions (clutch means + SD) from different years of the Turdus iliacus and T. pilaris
populations at Ammarnas, Swedish Lapland. N = number of clutches.

Aggstorleken for rédvinge- och bjorktrastbestdnden i Ammarnas under olika &r. N = antal kullar.

Species Art Year Ar N Length Léngd Breadth Bredd Volume Volym
mm mm cm?

Turdusiliacus 1970 31 26.6 + 0.97 19.4+0.51 5.11+0.356
1971 24 26.0+ 1.35 19.0+0.50 4.87 +0.337
1972 37 26.3+1.03 19.2 + 0.62 4.94 + 0.458
1973 43 26.6 +0.99 19.1+0.36 4,97 + 0.254
1974 14 26.6 +0.90 19.2+0.44 5.02+0.334
1997 8 25.6+0.68 19.1+0.43 475+ 0.234
ANOVA p<0.05 n.s. n.s.

Turdus pilaris
1971 14 29.7+091 214+04 6.97 + 0.381
1972 22 30.0 + 1.40 21.4+0.55 7.01+0.633
1997 40 29.8+1.08 21.2+0.56 6.84 + 0.521
1998 14 29.6+0.77 21.0+0.95 6.66 + 0.694
ANOVA n.s. n.s. n.s.
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Sammanfattning

Aggstorleken hos nio tattingarter i fjallbjorkskog i
sodra Lappland

Inledning och metod

Under fégelstudiernai Ammarnés-omradet i sodra
Lappland (LUVRE-projektet) har 1angd och bredd
for askilliga fagelagg métts, dels med skjutmétt i
samband med bofyndi terréngen, vilket géll er trastar-
na, dels pa fotografier av genomlysta &ggkullar av
ovrigamindre arter. Dessadata har till storstadelen
insamlats under 1&ng tid (1971-1998) som bipro-
dukt av undersokningar, som géllt andraproblem &n
dem som har med &ggstorlekarna att gora. | vissa
kullar har &ggen numreratsi den ordning de vérpts.
Detta har skett i samband med dagliga besok under
varptiden. Ett anvandbart materia har erhdllits for
nio arter, namligen jarnsparv, bldhake, rodstjart,
bjorktrast, taltrast, rédvingetrast, 16vsangare, berg-
fink och grasiska. Praktiskt taget alla bofynd har
gjortsi den rikafjallbjorkskogen pasydsluttningar-
na av fjallen Gaisatjakke och Valle.

Resultat

Resultateten redovisas i ett antal tabeller och en
figur. Grundmaterialet ssmmanfattasi Tabell 1, dér
antalet &gg och kullar for de olika arternaredovisas
tillsammans med tva medelvarden av dggmétten
(med spridningsméatt, SD) for varje art, det ena
utréknat direkt pa totalantalet matta agg, det andra

pa medelvéardet for varje kulls medelvarde. Anled-
ningen & att det forsta medelvardet terfinns i de
storahandbdckerna, medan det andraér det somkan
anvandas statistiskt vid jamforelse mellan olikare-
gionerséggstorlekar. Med hjd pav 1angd- och bredd-
maétten har &ggensvolym beréknats, eftersom denna
tar samtidig hansyntill de bada aggmatten, vilket ar
en fordel vid vissajamforelser. De berdknade voly-
mernas medelvéarden for denio arternapresenterasi
Tabell 2. 1 Figur 1 visas hur &gvolymen andras
inom en kull beroende pé &ggets position i varpfolj-
den. Som regel gdller att volymen successivt okar, i
varjefall i den senare delen av vérptiden. Okningen
fran forsta till sista &gg har provats statistiskt och
befunnits vara séker i samtligafall utom ett (Tabell
3). | deflestafallen &r det nast sistaeller sistadgget
storst. Sistadggetsstorlek i procent av &ggens med-
elvolym i kullen redovisasi Tabell 4.

Kullar av rédvingetrast och bjérktrast har métts
under flera &r. En jamforelse mellan medelvardena
for de olika aren visar att dggstorleken hdller sig
forvanande konstant (Tabell 5). Den endanégorlun-
dasakraavvikelsenutgorsav derelativt kortadggen
hos rédvingetrast 1997. Dock var antalet métta kul-
lar det aret litet och resultatet darmed mindretillfor-

litligt.

Jamforel ser

Hur stora & dggen i Ammarnas jamfort med aggen
av samma arter p& andra hall? Det finns ett rikt
material att jamféramed, vilket dock & av begran-
sad anvandbarhet. De sentida stora handbockernas
uppgifter har som regel hamtats fran framforallt
ddre men &ven ndgra yngre sammanfattande verk,
som helt agnas &t fagelaggens utseende och métt.
Dessa handbdcker i oologi & produkter av forna
tiders dggsamlande. Man fé&r dar medelvarden pa
4ggens langd och bredd men nastan aldrig négra
statistiskt anvandbara spridningsvérden. Variatio-
nen karakteriserasistélet i form av de funna maxi-
mi- och minimimétten. Darfor kan som regel hall-
barheten i skillnaderna mellan &ggstorlekarna pa
olika hall inte provas. Dartill kommer att det ofta
brister i uppgifterna om de studerade &ggens ur-
sprung. Darfor stannar det jamfoérande arbetet hér
vid konstaterade antydningar eller tendenser, vilka
ma bekréftas eller forkastas i en framtid, da ett
anvéndbart datamaterial finns att tillga.

For bade jarnsparv och bldhake visar &ggen i
Ammarnas ndgot hogre medelvarden palangd och
bredd &n paandrahall i nord- och mellaneuropa. For
den hal byggande rodstjarten finns sarskilt rikamaj-



ligheter till jamforelser. Aggen & somregel smalare
paandrahdll i Europa medan &ggléngden kan visa
béde hogre och | agre vérden beroende pa ursprung.
I nordligaste Finland &r &ggvolymen ndgot mindre
an i Ammarnés. | dettafall kunde skillnaden testas
statistiskt, vilket visade att den inte & signifikant.

Av trastarna uppvisar bjorktrast och taltrast lika
storaeller strre &gg an paandrahall. Allauppgifter
om taltrastens &gglangd understiger 28 mm, medan
Ammarnas-&ggens medelléngd visade sig varainte
mindredn 28,5mm. For den nordligaartenrddvinge-
trast géller ssmmaéggstorlek i Norge somi Ammar-
nés. Deneneav oss(0.A.) méttevaren 1971 ett antal
kullar av bjorktrast och rédvingetrast i nérheten av
Kristinehamn. Bjérktrastdggenvar ImmKkortareoch
0,4 mm smalare dér &n i Ammarnés, en statistiskt
saker skillnad. Rodvingedggen visade daremot god
dverensstammelse mellan de béda lokalerna.

For lovsangarensdel & dggen 1till 0,5 mmKkortare
i de mellaneuropeiska bestanden, som ju tillhor en
annan ras, trochilus, an den i Ammarnas, acredula.
Sistnamndarasfinnsocksai Norge, men dven dér &
&ggenmindredni Ammarnés, tyvarr. Aggstorlekens
forhallande till rastillhorigheten & vard en egen
undersokning.

Av detvaaterstéende arternauppvisar bergfinken
i Ammarnas storre aggmatt an vad fallet ar i Norge
eller i andra &ggsamlingar med pastétt |applandskt
ursprung. Grésiskan, slutligen, &r unik i det att ala
uppgifter om &ggstorlekeni stort stammer med mét-
ten i Ammarnas.

Diskussion

Av jamforelsen ovan framgdr klart, att dggen av
nastan alla de studerade nio arterna i Ammarnés
tenderar att vara lika stora eller stérre &n éggen av
samma arter pa annat hall, framst i Mellaneuropa.
Det galler framforallt |angdmatten, vilketinteforva
nar, eftersom det & ként sedan lénge, att dggens
langd varierar mer &n bredden. Skillnaderna &r inte
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stora. Det ror sig om nagon enstaka mm €eller del
darav. Man far raknamed att en icke saliten del av
dekonstaterade skillnadernadr enféljd av slumpens
verk.

En egendomlighet &r det faktum att de dggmatt,
som publicerats av ornitologen och &ggsamlaren
Paul Roseniusi hansmagnifikaflerbandsverk ” Sve-
riges Faglar och Fagelbon”, s genomgaende har
l&gre varden, dock med undantag for grasiskan for
vilken métten stammer med dem frén Ammarnas.
Man kan frégasig, om skillnaden beror p&olikheter
i tekniken att mata (p& foton av &ggen i vart fall,
direkt pa (de urblasta?) &ggeni Rosenius’ fall). Det
forefaller dock intesannolikt, eftersom aventrastég-
geni Ammarnas var storst, trots att matten pa dessa
togs direkt p& aggen i falt.

Det bor understrykas att de studerade aggen i
Ammarnasnastan utesl utandeharstammar frnhack-
ningar i en gynnsam miljo, den produktiva angs-
bjorkskogen. Det innebér rik naringstillgéng, gyn-
nad av den godasolvarmen paden aktuellasydsl utt-
ningen. Det & ként att sdval naringstillgng som
omgivningstemperatur positivt paverkar ggstorle-
ken. Det & majligt att de &ggsamlingar, som ligger
till grund for de mindre dggmaétten i andraregioner,
innehdller en storre andel fran hackningar i fattiga
miljoer. Aggstorleken kan ocksa paverkas mer eller
mindre av flera andra faktorer, vilka dock lamnas
dérhén i detta sammanhang.

Genomsnittligt formar fagelhonornai Ammarnas
att oka &ggstorleken under varpningens gang, i syn-
nerhet under dennas senare del. Detta ar en vanligt
forekommande egenskap hos téttingar, ofta kombi-
nerad med att ruvningen paborjasinnan aggkullen &
fardigvarpt. Detta innebar att de sist lagda &ggen
klacks upp till mellan ett och tva dygn senare 8n de
ovriga. Eftersom de sista, storre dggen ger upphov
till lite tyngre ungar, anses dessa darmed ha tkade
majligheter attklarasigi konkurrensmeddetidigare
klackta syskonen, som ju hunnit vaxa till sig en
smulainnan kullen &r fardigklackt.





